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INTRAPERITONEAL AND VISCERAL TEMPERATURE V/LUES 


Nai” 
AS INFLUENCED BY EXTERNAL ENVIROVMENT 
ye The eustom of applying heat or cole to the abdominal wall 


for the relief of pain within the abfominal cavity is very ancient. 
That this metho? is often effective is « fact of common knowlege. 
She careful observetion of intreperitones] changes of temperature 
\ when heat or col@ is applieé externally seems a logicsl step to as- 

(3 certain the moee of action of these physiotherageutic agents. In 
arriving at the @:ta which are here presented guines pigs an? rab- 
bits were use? in the laborstory, surgical patients in the over- 
ating room, and a few meticel petients in the wars. 


Our thermoelectric 4etermin@tions were m=¢e by mezns of 2 
portable thermoelectric apparatus constructeé to suit our iné@ivid- 
ual requirements by Dr. B. HMeGlonse, of the Department of Physiol- 
ogv, Medicel School, University of Penunsvivenia. Dr. MeGlone hss 
@one much original work with thermocouples, an¢ both by theory and 
by applicction has founé insulate? constantan an“? menganin wires of 
No. 26 gauge to work the most satisfactorily. We ha“ four special 
@lectro*es built, an? were then equippe? to @etermine the temper- 
ature of any tissue of the boty. The terminels were @etachable, an? 
before use in the intraperitonesl cavity of a patient they were au- 
tocleve? at fifteen poun”s pressure for twenty minutes. We na? no 
@eleterious effecis from these feterminations in any of the fifteen 

atients examine? on the operating teble, or the two msAicel cases 
ascites) exemine? in the ward. In the special terminal constructed 
for these latter two cases a No. 14 French Gatheter was use. 


Stancardizations of the thermocouples were mée daily. It 
was fount that in all the teraiuaals except the skin terminsl there 
were at times marke? shifts of the apparent zero (i.e., parasitic 
currents). In the skin terminal the changes were not go great. 
Marke? variations in normal tempersturess, at least in the external 
temperatures, came from the struggles of the enimal which he? just 
haé a subcutaneous injection of sotium amytal followe¢ bu the ine 
gertion of a rectal thermometer. The animals which @if not resent 
this routine procefure ha‘ no marke? rise in tempersture. Hence 
the more nearly accurate temperatures for un@isturbe? guines pigs 
would be those of the lower values. 

> The @eterminations were made upon the animals while they 

2 were under the influence of small @oses of sodium amytel, inject- 
D ef hypoéermicelly, an“ repeate? es needet. Just enough wes given to 
<s-prevent the animals from moving an suffering pain, except in the 


met large 4oses to prevent excessive hyperventilation, as the hy- 

o perventiletion ten“e* to lower the temper:ture. Thus the experiment- 
~ al responses of the animals especiallv in the application of heat 
an? col? approacheé those of the true responges of petients. in 
taking all determinations upon the animals each animal lsy upon its 


left sife, the abdominal insision was mace in the center of the 


2 


mifline, ané@ colé or heat was applied to the right (or upper) die. 


Always upon opening the peritoneal cavity the temoerature 
notee there woule be less than the tempereture founégusing™ the 
same terminel- between the legs or upon the upper bo@y suriace. 
he cause was presumably the entrance of air at a lower (room) tem- 
perature. The temperetures recorée@ in the itcbles were maximum tem 
peratures, i.e., the terminal woulé be helé in the same place for 
from three to five minutes- in all cases until there ho? been a 
full minute of contect with wo further rise in temper:ture. Hence 
these tzbles represent selecte? values frou great numbers of inéiv- 
ifual observations. The grezt variations an¢ low velues of the rec- 
tel temperatures were possibly cause? by faecs1 contamination. Bee 
esuse of this seme gre:it veriability the rectal temperatures were 
not consigere? to be of great significance. They were include? in 
the tebles vecause of the interest in their variations, an‘ to show 
thet the ordinary use of 2 rectel thermometer, contrary to the opin- 
ion of some, May be as full of errors as the use of the oral ther- 
mometer. 


EXPER | 


MENT ONB- TH37 OF NORMALS 


The normal intraperitoneal temper«turs of the 4ifferent re- 
gions was found to vary somewh:t in the different indivi-usl anim 
ais. in practically all instances, both with guinea pigs an? with 
rabbits, it was note? that a verv warm locetion was just benesth 
the upper parietal wall. The temperature in the center mass of ib- 
testines was usually the same or very slightly lower. The temper- 
ature in the pelvis was usually slightly lower than that of the 
right (upper) site; an¢ the temperature with the terminal ageinst 
the diaphragm was usually equal to or slightly above that benesth 
the upper parietes. The comparative temperature values above the 
lower parietes varied considerably, probably influence4 by the 
temperature of the tabie upon which the animal lsy. The temperature 
just insite the peritoneal cavity was lowest of all. If the opening 
Was small and the viscera undisturbe? for ae perio? of time this val- 
ue tendeé ts more ne.rly approach tne averages introperitonesl tem 
perature value. For normal values see Tables I to IV. 


Table I. 
Guines pigs. 
Normal External Surfece Temperstures. 


Rectum Between the Between Center of Center of 
hind legs the front midline upper 


legs of abdom- site 
en 

Animel Ho. le 39.6 39-0 38.7 58.5 38.8 
” Be 38.1 376 37.7 3629 37-8 

* ° Se 37.8 58.1 38.2 36.7 S729 

sal “ 4. 38.1 38.3 38.5 38.2 58.4 

® ” S. 38.0 3862 828 38.2 38.8 

* ® 6. 34.9 36.1 372 3642 S701 

" " 74 39.0 S7 oi 38.3 37.5 98-5 

" 8. 35.3 3820 S8el 37.8 38.0 

” - 9. 3622 3962 39-1 38.7 59.0 

- * 130. 35.6 38.5 58.7 39.4 58.5 

* *. Gis 36.3 56-2 56.8 3664 36.5 

os wee’ 36.7 36.7 S704 3732 56.7 
Average 37-1 37.7 $8.1 07.6 38.0 

Table II. 


Guines pigs. 
Normal Intraperitoneal Temperstures. 


Rectum Benesth Center Pelvis Benesth Just Above low- 


upper mass of the dia- in- er per- 
perietes intes- phraga side ietes 
tines incis- 
ion 


Animal >. 1. S9.6 38.9 38.8 38.9 38.2 38.4 38.1 
2- S81 57.5 57.68 S725 37.6 S7e1 S724 
Se 37.8 58.1 58.1 37.9 38.2 57.8 38.1 
4. 38.1 39.6 39.5 39.4 39.1 58.7 39.7 
5. 37.9 58.4 38.35 58.2 58.4 37.5 38.1 
6- 34.9 37.0 56.9 56.8 S7e1 56.8 37.1 
7e 59.0 5920 59.9 58.9 40.1 58.2 59.3 
$5.5 37.4 S769 S7el1 358.0 36.8 37.0 

9. 34.6 57.0 37.2 36.5 37.4 $6.8 36.4 
10. 335.9 39.6 58.7 58.4 58.8 58.2 58.9 
ll. 35.0 37.9 $7.8 37.6 57.8 $7.5 37.2 
12. 37.5 38.6 38.7 38.4 08.5 38.2 38.9 


s2eeezeceea 
© 
« 


Average 56.8 38.0 58.1 37.7 38.1 5725 37.7 


Table Iii. 
Normal External Surface “emperatures, 


Rectum Setween Wetween Center of Center of 
the hind the mifline upper 


legs front of abe-~ site 
Legs omen 
- pnimel Ho. 1. S521 26.6 95.0 37.4 37.9 
- Ze S769 5967 S0e2 39.9 39.8 
Pgs = 5S. 58.5 39.7 _ $98 2944 33.6 
gt agen, Fame Pt: 59.7 39.4 39.5 40.6 
a aes ee 37.8 40.4 40.0 40.35 
7 * «Gs S06 39.2 38.9 38.7 39.0 
Table IV. 
Rabbits, 


Po Normal Intraperitonesl Temperatures. 


Reetum Beneath tenter Pelvis Beneath Just in- Above 


upper mass of the 4ine side lower 

perie- intes- phragm periton- parie- 
tes tines eal cav- tes 

| ity : 

“S805 Bel 4925 SP.5 B24 59.1 59.4 
7 « 37.8 $8.5 359.0 38.8 $309 38.1 Sel 
se “ oe 38.5 40.0 38.8 298.7 39.8 o9.1 Soe6 
” w 4s Sei “4060 5909 39.9 40 eC S922 S927 
. * S. 37.5 37.93 57 64 36.6 S904 58.9 3764 
- "= 6. Wed 3903 33.2 39.2 39.1 3725 S8el 
38.4 S9el S9eL 59.1 SS o4 3826 3049 


BEPERIMGNT TWO--EPSECT OF COLD 


‘ In studying the effect of cold the animal lay on its left 
sec ané the use of icebags was smployee. These were supportcé upon 
@ach sife, an4 alloweé to rest upon the upper (right) si@e of the © 
amimel, In the ease of the guines pigs covers were use? upon the begs 
im the same manner that they are upon patients. Ths rabbits ha? long 
«Pur = the covers of the icebags were removed during the experi- 

_ men 


Table V. 
Guinea pigs. 
The Effect of Cold Applied to the Abdominal Wall Upon 
the Temperature in Various Parts of the Intreperitoneal Cavity. 


Rectum Benesth Beneath Center Above Pelvis Just in- 


upper the @ise-of mass low- sice in- 
parie- phregm of in- er par- cision 
tes testines ietes 


Animal No. 1. Before 57.7 S71 ey 6714 60g 56-9 56-7 
34 min, After 35.0 23.6 50.8 51.5 S204 3065 33.8 


Decrease 4.7 13.5 - 6.8 6.1 Oe7 6-6 4.9 

Animel No. 2." — 37.9 36.4 88.4 38.3 57-7. 382 37.5 
18 min.33.9 29.4 34.2 354.3 35.6 3569 3403 

4.0, 9.6 4e2 4.6 2p 4.4 Sel 
Animal No. 3S. 64.2 37,% 37.2 36.9 36.1 36.8 36.8 
45 min.30.2 24.5 30.9 30.7 32.6 SO.5 32-5 

4-7 12.5 662 6e2 3<5 6.3 4.1 

Animal No. 4. $600 356.8 36.2 86:4 Mis 35.3 35.3 
75 mine3S.5 31-7 3525 oo0e6 35-8 335.4 33.8 

0.5 508 1.7 1.8 0.7 1.2 1.3 

Animal No. 5. 39.6 38.9 38.2 38.8 38.1 38.9 38.4 
5.2 11.9 §.2 ap Sel 5.4 3.9 

Animal Wo. 6. : 38.8 437.5 © 37.6: $7.8 3724. 37.35 37.2 
: 43 9.3 : Se - 4.7 2.8 4.9 Sel 

Animal No. 7. © 37-8 38.1  38c2- 28c1 38.1. 37.9 3768 
25 min.34.3 30.3 34-6 34.5 36-0 33.9 S501 

Se7 7.6 3s6 3.6 2e1 420 2.7 

Animal Wo. &. 38-1 39.6 39.1 39.5 39.8 39.4 38.7 
54 min.31.6 25.4 32.3 32.8 35.8 32-5 35.8 

665 14.2 — 6.3 627 4.0 6.9 4.9 

Animal Mo. 9. 34.9 37.0 S7eL 36.9 37.1 36.8 36.8 
5.0 12.8 Sat 5.7 Sek 5.8 4.0 

Animal No.10. 39.9 39.0 40,1 39.9 39.2 . 38.3 


; 38.9 
67 min.34.1 25.7 34.1 33.9 36-9 32.8 $3.8 
4.9 13.3 6.0 6.0 S03 601 4.5 


Animal No. ll. 35.3 
36 min.Sl1.1 
4.2 


Animal No. 12. : 54.6 
46 min.29.6 
5.0 


Aversge decrease 4.7 
# Not averaged in. 


Table V, con. 


S764 
27.6 
9.8 


57.20 
2507 
11.3 


11.3 


Table 
Rabbi 


58.0 38.0 37.0 37.1 56.8 
33.5 33.45 34.1 32.6 55.5 
4.5 4.5 2.9 45 5-5 


37.4 S702 3664 36-5 56.8 
$1.6 31.5 35.5 3066. S501 
58.8 5-7 2% 5.9 Se? 


5.1 §.<2 3.0 5.4 5-8 


Vi. 
tse 


The Effect of Cold Applie?@ to the Abéominal Wall Upon 
the Temperature in Various Parts of the Intraperivones1 Cavity. 


most Beneath Benesth Center Above Pelvis 


Animal No. 1- Before 36.5 
48 min. after 33.0 
Decrease 3.5 


Animal Ne. 


Animal No. 3. 38.5 
46 min. 34.3 
402 


Animal No. 4. 37.8 
; 46 min. 33.1 
4.7 


Animal No. 5. 58.5 
. 34 min. 35.1 
Sed 


Animal Hoe 6 39.1 
51 min. 35.5 
3-6 


Aversge 5.9 
*Not avercged in. 


upper 
perie- 
tes 


3769 
50.4 
7.5 


SSe9 
35.8 
Sel 


39-1 
S202 
6.9 


38.5 
50.4 
8.1 


40.0 
S506 
6.4 


40.0 
32.5 
7.7 


7.3 


the cia-of mass low- 
phragm of in- er par- 
testines ietes 


38-3 37-8 37.8 37.8 
340 3460 9=2035.8 55.9 
3.9 3.8 2.0 .&9 


$91 33:9 38,7 59.1 
ee, eee ee 
1.4 ee ee 


S224 4005 39-4 39.35 
3.9 309 5-5 309 


38.9 39-0 39.1 38.8 
54.8 5529 36.7 34.7 
4.1 4.0 204 461 


39.8 38.8 34926 38.7 
5628 55-9 $&,0 35.7 
3-0 2.9 1.6 5e0 


40.0 39.9 39.7 39.8 
56.4 36.5 36.9 36.3 
5.6 5e4 28 3.46 


3.7 5.6 2-5 3.7 


relating 
natn 
a 


tg) 


ome Ses 


Dae ie eae ae 
band es 6 ae i a ‘ Bet ‘ ‘ in’ aun 
: : ; ee te) 
: mt. 3 ” : 
‘ | : 
9. 


When the ice bare was applied for thirty minutes or longer 
the above results were obtained. The decrease in intreperitonesl 
temperature was greatest just beneath the upper parietes; it was 

leest just above the lower perietes; and was intermeciete in the 
mass of intestines in the center.Likewise the falb of temperature 
in the pelvis an¢ against the diaphrogm were less than that 
against the upper parietes. 


Table VII. 
Time as a Factor in the Decrease in the Iniraperitonesl 
Temperature. 


Minutes, total decrease during 


* 2 @& 8 32 135 80 26.30 4 66.75 
Guinea pig No. 1. 0.2 0.6 1.0 1.4 5.2 7.8 9.0 105 130 154 


19 
. J 2 6-4 1.8 3.0 5.6 7.0 8.0 9.0 
& iS 16 26 
* : ag Se 0.0 0.0 ae O-«2 0.3 0.5 0.9 2.8 3.3 147 126 
" ©. @+ ER 18 2.4.54 | 
. ii ol 
game enimeal at Ol O-.1 0.2 0-5 0.5 1.2 1.9 2.1 2.5.2.9 3.5 3.9 
a @ifferent time 
: : 435 21 26 32 44 £8 
Rebbit Vo. 1. O.2 O45 0.7 1465 2.8 364 4.5 5.1 6.0 7.0 7.5 
“4 eet 


_ = << 0.2 0.5 0.8 1.1 2.0 2.2 


Table VII illustr=tes that the greatest fecrease per unit 
of time of the intraperitoneslL temper>ture occurs ¢uring the period 
betweem ten @n¢ forty-five minutes after the apnlie@* tion of the 
cold. 


Guinea pigs. . 
Effects of Shivering an¢ Convulsions Upon Intraperitoneal 
Temperature. 


Minutes, total change after col@ applied 


| re) ..§ 6 15 20 25 30 34** 
Guinea pig No. 1. 37.1 36.5 35.6 31.9 29.4 26.1 26.6 24.0 23.6 


ee ee ae aoe 
24.5 24.9 25.3 25.5 25.6 26.2 


*Shivering begen. 
**Convulsions began; shivering continue. 


Table VIII con. 


Temperature fecrease? 15.5 degrees in 34 min. 
Temperature then increased 2.6 degrees in 10 min. 


Guinea pig No. 22 © 2 5* i Gaee see 
39.6 37.6 36.0 35.5 35.5 35.1 34.4 33.6 

25 33 Sasa <0 45 60 75 

53.4 $3.2 35.1 33.0 32.6 38.0 31.7 


*Shivering severely-ice remove¢- tempersture ha? 
@ropped 3.4 degrees in 5 min. 
**Icoe reepphiec. Shiwerec severely,vecrease now of 3.9 
d@egrees in 75 min. 


Shivering an¢ (in one case)econvulsions acted to prevent 
a rapid decresse, or to actually increase, the temperature. In one 
enimel (guines pig) in five minutes colf fecressed the intraperiton- 
eal temperature 3.4 C. (39.4 6,t0°36,0 ov-)+ Shivering then became 
constant ené pronounced, ane curing « later period of seventy-five 
minutes the temperature fecresse? 3.8.C. further (from 35.5 C. to 
31.7 C.). Mm another animal in 34 minutes col¢ refuced the temper- 
ature 15.4 ¢. (37.0 C. to 23.6 C.)3 convulsions set in and in seven 
minutes the temperzture had risen 2.6 C. (to 26.2 C.). See Table VIII. 


Table ix. 
Intraperitoneal Temperature Changes After Renoval 
of External Cold. 


Temp. Cold Degrees Lowest Interval Degrees Resulting 
before ap- of de- temp. at room of in- temper- 


cold plied crease value temp. ocresse ature 

applied (min) (min. in temp. 
Guinea pig No. 1. 38.4 18 9,0 2964, 92 5.2 35.3 
a * 2 35.5 105 3.8 31.7* 47 3.6 35.3 
Rabbit No. l. 37.9 48 7:5 30.4 48 3.7 34.1 


*Guines pig was shivering most of time. 


After removal of the ice beg the intraperitonesl temper- 
ature rose and graduelly approsacheé the normal. If the animal shiv- 
ere? the rise wes much more repié, ané the normal temperature was 
more necrly approache?. In one enimeal in eighteen minutes there was 
a temperature decrease of 9.0 C. (38.4 C. to 29.4 C.)3 in ninety- 
two minutes after removal of the cold the temperature rose 5.9 .C. 
(29.4 °C. to 35.35 Cs)s See Table IX. 
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EXPERIMENT THREN--EPFICT OF HEAT 


Ae Application of Local Hect. 


In studying the effects of local hect the animal lay in the 
seme position (i.e.,jon its left side), an? hot water bags were em- 
ployed. These applie@ temperetures ¢ié mot exceed 50 degrees Cen- 
tigree. ; 


Table X. 
Guinea pigs. 
The Effect of Heat Applie@ to the Ab@ominal Wall upon 
the Temperature Values in the Intreperitonesl Cavity. 


Rectum Beneath Benesth Genter Above Pelvis Just in- 


upper Giaph- of mess lower sife per- 
parietes ragm of intes- par- itoneal 
tines ietes cavity 


No. 1. After 36.8 43.3 39:5 39.9 59.0 39.3 38.6 
26 min.before $8.1 39.6 39.1 39.5 58.9 394 38.7 


Increase 0.1 3.7 0.4 0.4 5.5 <6 66,2 
4. 20:8 46:4 “OA 483. 8 (88 88.8 
560min. 39.0 39.0 40.1 39.9 6.8 .4.4 5 

1.9 5.1 0.6 i 2e2 -0.7 ~0.9 0.9 

Ho. 3. ee ee ee ee 
40 min, 33.9 34.6 36.5 36.6 $5.2 35.8 36.8 

| 0:2 3.7 0.7 We Ae OLA Q.1 
Yo. 4. 35.9 42.1 38.7 39.6 38.6 37.5 537-6 
0.9 4.2 0.9 1.8 2.6 ~0.3 O21 

No. 5. ' SR. 42.0 39.1 39.6 4 6s 382 
37 min. 37.5 38.6 ° 38.8 8.7 $8.9 38.4 38.2 

‘ OelL S24 3 0.35 0.9 0.5 «9.1 -0.1 

| tee 8 39.9 44.4 40.1 41.6 417 3:2 36.3 
52 mine 33.0 39.3 39.4 39.3 39.2 39.2 39.1 

1.9 $.1 0.7 2.3 2.6 -~0el : 0.0 

— $9.2 4362 40.0 41.8 41.8 38.9 38.8 
56 mine 37.6 39.0 30.2 8.1 38.8 38.8 38.7 

1-6 Gel 0.8 S.7 3.0 Oolk OeL 

No. 8. 38.0 42.9 37.8 38.8 36.6 36.4 86<3 
42 mine 35.9 3607 36.8 36.7 36.5 3665 36.5 

a8 6.8 


201 6.2 1.0 2el 21 


10 


Table X eon. 


No. 9% Se eae 58-4 39.6 «39.7 5706 39-3395 
50 Mine 36.1 3724 37.4 37.4 87.3 37.3 37.3 

2.4 6.3 3.0 2.2 2.4 0.3 6.2 

No. 10. | 38.1 43.5 38.9 539.7 39.5 38.4 38.2 
39 min. 37.2 38.5 38.6 538-6 38.3 38.3 38.1 

0.9 5.0 0.3 a 6.3 0.) 

Wo. ll. a} 37.9 58.5 38.4 37.2 37.1 
‘40 mine 36.8 37.3 37.5 37.5 37.23. 37.3 37.2 

0.9 ; 4.5 0.4 x.0 1.3 @-O.1 -8.1 

Eo. i2. 37.5 41.9 39.3 59-6 39.7 36.6 36.9 
35 min. 37.0 38.8 $9 <Q 38.9 3826 36-7 56.7 

0.2 Del 0.3 0.7 aol “9.1 0.2 

Average > aa * 0.6 Rev ae Olas. 84k 


*Not includee in averege, 


Table XI. 
Rabbits. 
The Erfedt of Heat Applied to the Abéominal Wall upon the 
Temperature Values in the ‘traperitoneal Cavity. 


Rectum Beneath Beneath Center Above Pelvis Just in- 


upper déiaph- of mass lower sife per- 
parietes ragm of intes- par- itoneal 
tines letes cavity 


ome Mie Mb Shy brs Gas” aS" 35.9 
27 min. before 35.9 55.8 56.0 35.8 55.8 55.8 34.5 


_ Increase 9g, 7.4 1.0 2.5 0.4 0.6 1.4 
No. 2. 36.0 41.0 35.2 37,1 36-9 37.2 87.1 
2.9 7.3 ict 3.0 3.4 a2 8S 

No. 3. 39.8 45.0 40.1 41.2 39.9 40.1 38.7 
35 mine 39.2 39.1 39.1 39.1 39.3 30.2. 37.3 

0.6 5.9 leo 2.1 0.8 6.6 34 

Ho. 4. 39.8 44.6 39.8 40.7 40.6 40.8 40.3 
Fr 2.2 2.5 3.3 


21 6.2 


Pe an Tier gi Se SOWA RAO te eet ea gee 
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Table XI. Gone 


ie” Be 40-1 43.7 39.4 40.5 40.6 40.9 40.5 
: o.3°° 6.86 3 BO 88 29 28 

Wo. 6. 40.2 46:8 44.1 40.9 4111 G3 46.3 
48 min.38.1 232 39.5 39.2 39.2 39.3 36.1 


oa eee ee a ee 2-0 262 
Average a3: ¢8 ic “9 0h 2.3 2.5 
inerease 


*Not includeé in average. 
#**Previously reduced by colé. 


When heat was epplied locelly to the external abdominal 
- wall by far the greatest rise in temperature occurred in the area 
gust beneath the area of applic&tiom of the heat. A very definite 
inerease was also observed in the center of the mass of intestines 
an? in the pelvis. These increases were proportionately greater in 
the rabbits than in the guinea pigs. (Sable X an¢ Table XI.) 


Table XII. 
Time as a Factor in the Increase in Intreperitoneal* 
Pemperatures as a Result of Hot Water Bottles 
Applied to the Abéominal Wall. 


totsl increese in minutes 


a. 86 Si: 2. ee 
Guinea pig Noe le 0 0.2 O62 O62 1.0 1.4 3.3 3.6 ; 
2 2 6 @ a0 Ke-20 98 80 
O O.1 0.4 G7 0.8 1.2 2.1 3.9 5.0 


5 ® “3. 


: & 2 2 © 2 SOR 
Rabbit No. l. 1.5 265 269 369 5e7 Ged 760 Ted 


xi 2 8 ¢ 22' 38 20 25 So 4858 60 65 
- «*. 3 0.8 2.4 268 2.8 Bh2 3.7 4.2 402 452 6.5 Fol 7-2 


*Beneath upper porietes. 


When a hot water bottle wes applieé to the externel parie- 
tes as hot as possible without causing @istress (distress occurred 
at e temperature between fifty degrees Centigrade and fifty-two 
degrees Centigrade) it was usually found thet the subjacent intra- 


peritdP4l temperature dic not undergo change as quickly as when colé 
wes applied. Fifteen or even twenty minutes were usually required to 
produce an appreciable change. The continueé application of heat af- 
ter thirty to forty-five minutes caused a more grafual inereese in 
the subjacent temperature then bié occurred’ @uring the previous per- 
ioé@. See Table XII. 


Table XIII. . 
Intraperitoneal Temperature Changes Afier Removal 
of External Heat. 


Temp. Heat Degrees High- Inter- De- Re- Total Total Re- 
before ap- incr. est val et grees sult-time ¢ée- sult- 


heat iiee in @leva- room decr. ing inter-creme ing 
ap- min) temp. tion temp. in temp.val temp. 
plied of temp. te ap 
. “ 2 39.0 30 5.1 44.1 88. $3.8 40.3 14 5.7 38.4 
Rabbit “1. 35.8 27 74 43.2 27 6-9 386.3 12219.¢ 32.8 


. "2. 35-7 65 7.23 41.0 19 3-5 S7.5 115 8.7 32.3 


When the external heat was removed the intraperitoneal 
temperature fell rapiély, especially et first. After the temperature 
approachee normal, which ordinarily occurred in less time than the 
elevation ha@ required, the rate of temperature decrease became less; 
ane without fail the temperature beceme even lower than it origin-e 
élly ha? been. For instance, one animal (guines pig) hae an original 
temperature of 59.0; heat was applied for thirty minutes with an in- 
crease of 5.1 C. (to 44.1 0.)3 in eight minutes at room temperature 
(28.0 Cc.) the tempereture decreased 3.8 C. (to 40.3 C.)3 in six ad- 
@itional minutes it ma¢e a further @ecline of but 1.9 C. (to 38.4 ¢.). 
(Table XIII.) 


: Table XIV. 
Comperison of the Hifect of Hext in the Blevating 
of Intraperitoneal Temperatures from Subnormal 
towards Normal ane from Normal to above 


Nore Eee De- Temp. Heat De- Temp. Heat Degrees Temp. 
mal beg grees res- ap- grees re- further furth- re- 
temp.ep- deerease - pl- in- sult- applied er in- sult- 


plie¢t -_ ult- ied creasing (not cresse ing 
Rabbit Wools - 3600.40 Bek (65:05 4: Sed +5901 i 3 42.2 
* * 2 29:53 @ 75 BA PF BLK OKT OD 4.0 37.7 


*At room temperature-25 Cc. . 45 Sel 40.8 
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When the tempereture of an enimal was below normal, as ote 
ecurre4 following the application of an ice bag, the eppliec heat re- 
quire? less time to elevete the temperature up to the normal than was 
then requiree to elevate the temperature a like amount above normal. 
Applie@ heat required less time to raise a Cepressed temperature than 
hed previously been require? by applied col¢ to lower the temperature 
any state? smount. One enimal (rabbit) had « normal temperature of 
38.9 C.; an ice bag was applied for thirteen minutes giving 5.1 C. de- 
crease (to 35.8 C.). Then a hot water bottle was applied for four min- 
utes, giving 3.3 C. inerezse in temperature (to 59.1 C.)3 during the 
eleven succeeding minutes, heving been reheate* as needed, it raised 
the temperature but 35.1 C. (to 42.2 C.) (Table XIV.) In one instance 
in which en animal (rabbit) shivere@ considerably while under the ap- 
plications of col¢, ené also after its removel while recovery was 
taki plece at room temperature (28.0 C.), the shivering cez:se¢ al- 

t éiately upon the application of a hot water bottle; ane that 
result was noted before eny appreciable rise of tempereture hee oce 
eurfe? intraperitoneclly. 


The Difference in External and Simulteneous Intraperiton- 
@21 (beneath upper parietes) Temperetures 
During the Application of Col4, 


Guinea pig No. 1. Internally 55-1 35-5 33.3 32.6 51.8 
: Externally 19.4 24.2 23.6 17.0 18.5 
Difference 15.7 9.3 9.7 15.6 13.3 


Rabbit No. l. Internally 37.9 36.2 35.3 34.9 34.2 36 3&7 BDA 
Bxterneally 20.8 21.7 25.6 25.1 24.1 2A 165 173 
Digferenes 27.2 14-5 11.7 4: %210.3 G2 42 351 


fable XVI. 
The Difference between Externel and Simultencous Subja- 
eent Intreperitones1 Temperatures During 
the Application of Beat. 


total time in minutes 
2 5 
Guinea pig No. 13 Ext. 49.2 50.8 
Int. 39.8 43.35 
Dif. 9-4 7-8 


4 rs) i5 30 45 60 

Me mB 40.5 45.0 42.6 49.5 47.5 47.7 
S90e Se 40.0 40.0 41.5 42.7 

del SS 2.6 BeS5 6.0 5.0 


i 


Table XVI. (con.) 
totel time in minutes 


2 10 i3 
Rabbit No. le 5220 51.5 52.0 47.5 
S725 40.2 40.5 41.0 
14.7 11-5 1l.z 56.5 


The @ifference between the teupereture of the external 
skin benesth the ice beg an? the temperature of the subjacent intre- 
peritonesl locxtion is greater then the ?ifference when a hot water 
bottle is in use. Theoretically this is true because of the follow- 
ing facts: the average external temperature in that location was 
38.0 C. for guinea pigs an¢ 39.5 Ce. for rabbits. In man the accept- 
eé@ oral temperature is 37.0 C. The external temperature con not go 
above fifty @egrees Centigrace (or fifty-two fegrees Centigra“e) 

_ without cousing @istrees from burning. Hence in man this is a theo- 
_ +wetical maximum difference of fifteen 4égrees Centigree (Lif tw two 
_ @@grees minus thirty-seven cegrees). Likewise the external temper- 
‘ ature in man cen be depresse*, theoretically, to approach the zero 
point, a maximum éifference of thirty-seven Cegrees (thirty-seven 
_ @@grees minus zero fegrees). Actually in the animals the difference 
D Was not es great, having in these ccses been found to vary from 

a 9.3 G. to 17-1 CG. with the ice bag. Im the case of hexut the differ~ 
ence in these temperatures was founé to vary from 1.1 Ose-bevE4.7 C6. 
See Table XV an® Table XxvVI- 


Be Application of Diathermy. . 


a Diathermy was administered by mesns of a standard cline 
icel mechine manufecture? by the High Tension Co., (Type F302). 

The electro’es were commercial zine-lex¢ applié? over compresses 
moistene? in saturcte? seline solution. These were kept in position. 
by elastic strips. The @iathermy machine est: blishes a magnetic 
fiel? which prohibits accurate thermo-couple reatings, both while 
the machine is in operation an¢ shortly efter the current is 
turne? off. Thermometers must therefore be use to take intgrnel 
temperstures in conjunctio with diathermy. Although Sampson” says, 
“Twenty-five or thirty minutes (is) the average time for a A4iather- 
my treetment", these tests were all run from forty-five minutes to 
 geverel hours since the aversge ab@fominal operation requires more 
than thirty minutes time. The electro“es were at times applie@ on 
opposite sites of the body at the level of the liver ané ¢iaphregm; 


1. C. Me. Sampson; Practice of Physiother«py; 
CG. Ve Mosby COes Ste Louis, MO e $3 19263 De 123. 
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; 


‘dn some inst:nces, especially with the ther uoweter in the rectum, thev 

were of the cuff variety «nd were «pplieé to the hin¢e legs. When the 
animels were unfer the influence of but sm 11 ‘oses of so°ium amytal 

_ they objecte¢ imue*iately an“? vigorously if the current wis turned on 

strong enough to cruse 4 burn. Abnormally repié an@ eecp respir: tions 

_ prevente* marke@ elevations in temperature unless large “oses oi s0*~- 

‘ium amytsl were use*. The higher res*ings herein presente” were ob- 

_ teinee by this mesns. ) 


Table XVII. 
Changes in the Intraperitone:1 Temperature Pro@uceéd. 
by Diathermy with the Electrodes 
Applied about the Liver. 


minutes 
ee 6) se) 5 8 i) 18 25 350 35 © 4 
 Gepig No.l. Rectum. 55.0 55.0 55.2 55.7 55-6 55.6 35.0 34.5 54.5 BB HS 
a Subtisephragm. 37.8 38.7 5-9 4066 41.2 41.7 42.1 42.5 45.0445 446 
Pelvis 37.6 37.7 37-6 37.5 3850 38.3 38.4 38.5 59.0590 DA 
Br nf) 2 So. 35 20 6S 80 aS 
Rabbit No.1 Rectum. 40.3 40.5 40.4 4064 4066 40.5 40.6 40.6 40.7 40.5 
iy Subfiephragm. 40.6 40.6 40.6 40.6 40.7 40.8 40.9 41.0 41.2 4l.o 
Pelvis. 40.5 40.5 40.5 40.4 40.6 40.7 40.8 40.5 41.0 40.1 
aia Se. 57 62 
. 40.9 41.0 41.1 41.2 
: 41.6 41.9 42.1 42.5 
ae 41.4 41.65 41.5 41.9 
eee gsi. met Orage 0 3 6 2A.) 26 20 23... 28 SS 40 43 
Rabbit No.2. Rectum. 38.5 35.5 58.5 Sb64% SB.e 5S8e5 38.5 58.5 38.4 58.4 Ba 
; ee 40.5 40.5 40.5 40.5 40.6 40.6 40.6 40.7 40.7 40.3408 


40.5 0.4 40.5 40.4 x 40.6 40.7 40.7 40.7 40.8 45 


With the electrofes applied in the region of the liver ané¢ 
@isphregm by fer the grestest increxuse in tempersture wes in the sub- 
‘@iaphregmsetic are. (Table XVII.) Table XVII also shows the rectsl tem 
perature of one enimal (guines pig) which he* from the first @ marked 
rise in sub@iaephr:gm tic temper: tures; but in which after ten minutes the 
rectal tempersture begen to @ecline en* this ¢ecline persisted to below 
the normel. The normal tempereture wes 55.0 C. In ten minutes the rectsl 
_tempersture wes 35.7 C. It then begen to full ane in fifteen more min- 
utes was 55.0 C. In five minutes more it sank to 54.5 Ce, an? then rose 
- to 34.8 C. where it persiste@ for tet minutes “espite a ste ¢y rise in 
 gubéeiaphr:gmatic temper: ture. 


Pi ig ek ae hie 
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Table XVIII. 
Changes Proftuceé in the Intraperitonesl Temper:tures by 
Diathersy, with the Electrodes applied 
about the Hin4 Legs, 


time in minutes 


Qe 2 6 10 15 20 “33 28 55 38 
G.pig No.l Rectum 34.8 34.4 34.7 34.9 35.3 36.2 37.2 38.3 40.5 41.8 
 SubAicphr=gm. 37.8 37.8 37.7 357.8 58.1 55.4 58.7 58.9 59.2 59.5 
. Pelvis 37.8 37.8 58.0 38.7 59.1 39.8 40.6 41.5 42.4 43.5 


46 45 
43.9 45.0 
S905 59.65 


0 ‘e 4 9 15 el 25 50 36 40 
“Rebbit No. 1. 3767 37.7 37.7 3768 37.9 3729 37-9 57.9 58-2 58.5 
g 38.8 38.8 38.8 58.9 59.0 59.1 39.1 59.2 59.5 59.4 
38.9 38.8 38.8 38.9 59.0 59.1 59.1 359.1 59.2 59.5 


; : | 45 . 61° 96 90 96 
ae : 38.5 38.9 39.1 39.3 39.4 
39.5 39.8 40.5 40.2 40.2 
39-4 39.8 40.0 40.1 40.1 


= With the electrodes appliee to the hiné legs thr temperature 
in the pelvis soon becume slightly greateg.than that in the rectum, with 
the temperzture in the subeiaphregmatic are« markedly less. This wes not. 
@lways the case, as sometimes the rectsl temper: ture was lower than the 
‘other two. But because of the fecifefly lower normal recital temper: ture 
'the incre: se in ¢egrees averzgee more in the rectum. The temper: ture in 
the Sub@iaphragmatic arez rose compar: tively slowly. (Table XVIII.) 


Table XIX. 
Time es a Factor in the Incresse in Intraperitoneal 
Temper: tures from Di: thermy. 


total temper»ture increcse shown by uinuies 


g SOG G5 2B > BOAS RO:2E > BOs: 5802040. 45 
Tine No.1* Rectum 35.0 0.0 0.5 O67 066 O66 04.0 -067 -0.2 “0.2 -062 
= Subdiaphragw 57.8 0.9 1.5 268 564 5.9 4.5 4.7 5.2 5.67 7.0 
; Pelvis 57.6 0.1 0.1 0.1 0.4 0.7 008 O.9 1.4 154 1.8 
be 2) 5B 8 1S 20 25 30 35 40 45 68 
baie No.2**Rectum 34.3 0.1 0.4 0.6 1.0 1.8 2.9 4.0 6.2 7.5 9.6 16.7 
Sub¢eiaphrsgm 57.8 ' 0.0 “0.1 0.0 0:3 0.5 0.9 lel 1.4 135° 32,5 isd 

6 0.0 0.2 0.9 1-3 2-0 5.5 6.2 6-7 


4 Pelvis S7. 208 5.5 4.6 > 


Table XIX, | 


t o.l*, Rectum 40.3 0.0 
pene apne aie 40.6 0.0 
Pelvis aes 5 0.0 


62 ie 
0. 9 : : 
i<7, . 
1.4 oo 
Cee = a Ae. on 
a Rectum 58.5 | 0.1-0.1 0.0 0. 
0.0 0.1 0.1 O. 
Pelvis 40.3 a z 0.1 0.2 0.35 0. 
fa e) a ..@ 35.20.28 30 36. 46.4... 61 
S**, Rectum 57.7 x 0.0 0.1 0.2 0.2 0.2 0.2 0.5 0.8 0.8 1.8 
icy alae er 8 0.0 0.0 0.1 0.2 0.3 0.5 0.4 0.5 0.6 0.7 1.0 
ceiaienaa ne 0.1 0.2 0.2 0.3 0.5 0.3 0.4 0.5 0.9 


76 90 96 
4 £26 3.7 
2.7 3.4 104 
1.2 1-2 1.2 


- Blectroées about liver. 
ill preotrotes about hinf legs. 


the continues application of @iatheray with a fairly 

ent profuced a gre*ual rise in intr peritoneal tempersture. In 
ons the rise was not as gréat; or there was a slight ¢ecrease 
gions through which the current @i- not pass. If the current 
moferate the bo@y @issapate? the he: t an* the highest temper- 
_.#a8 mot marked. Especially is this true in the rabbit, en? — 
y narcotize? an? covere? with a towek dts respirations were - 
frequent ane Aeep to prevent a very repi@ or extensive rise © 
. And this ¢espite the fect that the animal mey be so heav-— 
coti as to be immune to pain. The rise in temperature from dia-— 
require? more time to appear than thet inéuceé by » hot water bot- 
(Compare Table XI! an* Table XIX.) Twenty to thirty minutes were us- 
gore to ‘oranges an a cuenge with the posoruonansiolgh ideas: 


= 


Table AX. 
Changes Occurring in Intraperitonesl Temperetures when 
Diethermy Electrodes sare Removed from ebout 
the Diephreguatic =~ 


Go. NR Dieth- Degrees Re-~ 
mal ermy in- sult- minutes after disthermy off 


temp.appliecere:se ing 
Be) (min. ) temp. 1 2 3 5 q 


pig No.l. Rectum 35.0 4545 -0.2 34.8 54.8 54.8 54.8 54,8 34.9 
scfm er rp $7.8 45 7.0 44.8 44.5 44.3 44.0 43.5 45.2 
' Pelvis 37.6 45 16.8 39.4 39.5 39.5 59.5 59.5 39.7 


9 3 32 i858 B® 2 Blevetion 


39.7 39.8 39.7 39.7 359.6 39.5 0-4 


2. : 1 2 3 5 7 
“Sub@iephr’ gas tie 40.6 62 is7 42.2 42.3 42.3 42.3 42.4 42.5 
Pelvis 40.5 62 1.4 41.9 41.9 41.9 41.9 42.0 42.0 


© 2d. $22 iW 260 2 js (F2 Flevetion 
42.5 42.5 42.6 42.7 42.7 €2,.7 42.9 42.0 0.5 
42.0 42.0 42.0 42.2 42.2 4264 4264 42.6 0.7 


i 2 & 6 7 
i SE.4 38.4 58.4 38.4 58.4 5824 
2d 40.6 40.8 40.9 40.% 40.8 40.8 
5 


Pelvis 40.8 40.8 40.9 40.9 40.8 40.8 


j S 20° 20 ° #9 Hlevation 
38.5 38.5 38.5 38.6 38.6 38.7 38.7 0.3 
40.8 40.8 40.8 40.8 40.8 40.8 40.8 Ol 
40. 40.8 40. 40.9 


40.9 40.9 40.9 Ol 


The Aiscontinuence of the 4iathermy current about the liver 
1S followes bed a appeal ane Speodviepedd Aspen ps raul the ee ture ben 


be 


ie 
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a Tebdle XXI, 
Chenges Occurring in Intraperitonexi Temper: tures 
when Liethermy Electroées sre Removed 
from the Hine Legs. — 


‘Normel Diath- begrees Resulte 


temp. ermy increase ing minutes efter dicthermy ff 
applied Leap. 
s (min. ) 4 2 3 5 ¥ 
P@.pig No.l. Rec. 34.3 45 10.7 45.0 45.2 45.3 45.4 45.0 44.6 
i Subtiaph. 37.8 45 1.5 59.5 =. $9.5 39.5 39.3 wh 59.3 


1 2 a. - 6 


“Rabbit NowiRec. 37.7 96 <9 39.4 39.4 39.4 39.4 39.4 39.4 
| Subtisph,. 38.8 96 led 40.2 40.3 40.3 4063 40.3 40.4 
Pelvis. 38.9 96 1.2 40.1 40.1 40.2 40.2 46.3 40.4 
16 435 6-10 = 85 ..28 33 37 Elevation 
39.4 39.4 39.2 38.5 ore 38.2 Sel 0.0- 
40.4 40.5 40.5 40.6 “s 0.6 40.7 40.7 0.7 


4 The dciscontinuance of the 4iathermy current applie* to the 
hine legs cause? a constant increese in the rectal ane peivee temperatures, 
am¢ a smusller increase in the subciephregmsetic temperature at times. (Ta- 
ble XxI.) 


4 The above phenomen is un@oubtecly eue, in whole or in part, 
to @ refistribution of the bhooe of the boy from the areas in the dia- 
_phragmatic fiel@. With the discontinuance of the ¢inthermy the current of 
| biles4 which has been flowing rapicly through this region is free to re- 
turn to other areas, presumably less hyperaemic, an? the increase in tem- 
_pereture results. That the skin, muscle, an¢@ solié viscera are especially 
@oncerned in the changes curing @iathermy epplication we can unéersiané 
Fron the following statement by Saupson®, "The heat found ina given part 
from the passage of a given amount of current through it varies as its 
resistance, that is........through tissues of varying degrees of resist 
anee, then the more resistsent tissues will generate the most heat." 


2. Ce Me Sampson; Practice of Physiotherapy; p.140. 


ores 
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 Gimite? time jusi insife the peritonesl cavity. 


EXPERIMENT FPOUR~EXPOSURE OF VISCERA 


Teble XXII, 


Comparison of the Tempersturs of the Intestines 


Gepig No.l. In. 
Outside. 


Gepig No.2. In. 
Outsiée 


G.epig No.3. In. 
Outside 


G.epig No.4. In. 
Quisite 


eeeest No.l. Ingice. 37.8 
“Outsise. 5728 


Remaining Just Ingide the Peritoneal Cav- 


ity ané Those Brought Outsice the 
Peritoneal Cavity and Nxpose4. 


time in minutes 


2 Sas iS 2 SS 
35-4 2562 352i 35.22 35.3 35,57 
29.6 28.7 28.1 28.0 28.2 28.4 

2 5 10 15 19 2s. 
36.8 36.7 36.7 36.8 36.8 36.8 
31.8 31.5 31.0 30.9 30.9 31.0 

2 5 7 15 ae 
37.3 3762 S762 3668 36.6 
54.9 34.5 54.5 55.9 35.2 

2 5 iG iS 4 §=6. 20 25 
37.4 S762 S762 S765 S725 57.7 
55.8 54.0 32.2 51.5 31.0 50.5 

Q 146 303 
3364 50.4 
2301 26.4 

0 3 30 60 90 lcd 


Rabbit Nod. inside. 40.0 40.1 40.1 40.0 46.0 59.8 


Outsiée. 38.5 36.9 38.2 28.0 27.3 


9 27.1 


28 60 202 
35.8 35.6 25,0 
28.5 29.5 31.8 

30 «41 45 74 
56.8 mee 56.35 35.0 
31.7 inte 35.6 35.0 

tes 
out 

30 53 
37«5 37.35 
30.8 31.0 


Viscers were brought outsife the peritoneal cevity through 
 @ midline abfominel incision. Viscera expcsed on the outsife of the 
ebeominsal cavity showee a cefinits decreese in temper: ture in e lim 
itee time compare? to a very nominel ¢ecresse in temperetuge in a 


& 


only smell messes 


of intestine were brougit out the temper:ture in the external mess 
_woule decrease five to eight degrees in thirty minutes. This my be 

_ partially due to a constriction of the circulation following eviscer- 
ation through a smell incision. If larger mosses were exposed the 


temperature of the external mass upproachee very neariy (in time 
@qualle?) the tempereture of the insi@e of the ets tonesl exvity. 
This “ecline of the internal temperature was about 2.0 C. below 
the beginning temperature in one to one an” one-h- ct; hours. [f 
further exposure continue? over e prolonge- perio¢ there was ea 
grefuel @écline in both viscerel temperetures; in which the @e- 
Gline of the external tempersture became tne feeter. (Table XXII.) 


Table XXIiI. 
Comparison of the Tempercture of Verious intrrperiton- 
eel Regions after Exposure of Abfominai Viscere 
Quisiefe the Peritonesl Cavity, 


Ree- AboveBenesCen- Pel- Benea Just Mass Surface Air 
tum low- in upterd ‘wis tin irsife of ex of ex- 


er per me tne peri- poseé pose 
parispar- inte- Claph toreal vis- vis- 
tes ietiestines ragm cevily cera cera 
+ pig Howl. S601 37.2 37.4 37-9 37.1 38.0 .56.8 31.8 28.9 27.4 
36 min.after 53.9 36.6 57.0 36.6 36.5 36.5 36.5 34.8 32.2 See 
poerenne. eek Q.6 Oot i-d @.6 Le? 0.5 =520 “55 kot ions 
Popig No.2. 54.2 36.9 S724 S760 3765 SIL5 36.8 Sl.4 26.9. 25.4 
566 miistiear S2.9 34.9 35.1 34.7 34.9 34.5 34.5 53.1 27.3 25.6 
Decrease. Led 2-0 2.5 ges Bed 208 Sec ~1.7 ~0.4 bs culie ud 
Rabbit. Hale 38.9 39.6 40.0 39.9 39.9 39.5 39.5 39.3 31.5 23.8 
1... min. after 38.8 39.1 59.6 38.8 39.4 36.9 38.2 35.1 33.5 28.8 
Decrezse OO. i 025 064 Lei 065 0.2 ‘led iva “2.1 ee 
Rabbit Noe 57.8 38.9 59.1 59.1 39.1 39.1 S7.8 G3.0 29.7 23.6 
S17 min afte §8650.9,52.5 52.3 35.6 52.2 51.0 30.6 26.4 25.1 2464 
Decresss. 6.9 6.6 6.3 5.5 6.9 3.1 Tea GeG 465 etal 


When abdowinal viscera ha* been expose? for considerable 
perioes of time e¢ecreases in the temperatures of the expose@ viscera ane 
of various intraperitonesl reSions occurre*. Thess varie? fairly con- 
ptantly accor@ing to the position.The leest change usuallv occurre* be- 
né-th the upper parietec, usuallv less than 0.1 CG. in an hour or more of 
exposure. The chenge above the lower parietes was about the seme, the 
amount of change being influence? somewhot by the temperature of the tz- 
ble upon which the animel was place@. The change just insife the ab@om- 
inel incision was also small, with the tempersiure velues both before 
ane after the exposure lower thai those for the rest of the intraperiten- 
pel cavity. The change in the pelvis was ususllv slightly greater than 
thet bene>=th the upper pearietes. The amount of change in the reets1 tem- 
perature was the most veriable, an@ ¢epenfeé largely upon the #ifference 
between the rectal an@ the general boy cavity tempersture values which 


pa * = 
SB 


were present at the beginning. The grestest @ecresse in tempersture 
was,usually beneceth the fiaphrogm. The chenge in the mass of intes- 
tines remaining in the cabfomen wes next greatest. The expose viscera 
usualiv hea? « later elevation in teuper: ture unless very unfevorable 
conéitions intervenes, such as interferences with the circulation, or 
unéue @urstion of exposure. (Table XXTII.) 


Table XXTV. 
The Temperature Changes Occurring with Careful Handling 
of the Viecers Remaining Within the Abéon- 
inal Cavity 


time in minutes 


0 2 5 9 15 20... 25 3G 35 45 60 SO 130 
Gepig No.l. 36.6 36.4 36.4 36.6 36.6 26.6 26.6 36.6 36.6 36.5 36.4535 M2 
if ; © 
Gepig No.2. 37.9 37.3 37.0 37.1 if L 57.2 $7.2 37.0 36.5 sec8 
Gepig No.3. 39.0 38.4 38.0 3828 37.9 37.8 57.7 37-7 37-8 
Gepig No.4. 39.0 38.7 38.6 38¢8 38.5 28.4 38.0 37.8 37.7 
ae 7 : : 
Rabbit No.2.39.1 38.9 38.9 
be 
Rebbit No.3.59.6 39.4 39.1 39.2 39.2 
ee 13 1s 
Redbit Wo.4.39.0 38.7 38.9 39.0 39.1 39.3 
15 <0 25 
Rabbit No.5. 39.8 39.3 29.8 39.9 ued 40.0 49.0 


When the @ifferent viscera were still reteinee within the ab- 
itowine) car ity an@ were hencle* carefully a change in tesiperature was 
ebsent or not very marke*. A fecrease of one or two éegress Centigrefe 
in thirty minutes was ususlly note. 


Table XXV. 
Tempercture Changes Occurring with Handling ane with 
Wo Hanfling of tke Exvose? Viscere. 


time in minutes 


0 5 12 45 i3 
ines pig No.l. Not handle? 28.1 27.8 27,9 28.2 28 
Hen?lec# S265 3264 32.1 32.9 33% 


‘ 
x» 


* Previously warmeé by towels. 


$e. 


wae 


Nie a 
ER 


Table XXV continued. . 


7 0 S 2s 2). 
Guinea pig No. 2. Not han@le*. 31.0 51.2 30.9 31-0 51.2 ab*omen still 


oO 43 5° 75 
further opene@ 35.6 55.4 45.0 54.8 


Q 7 22 
Guinea pig Noewde Hené@let. 35.4 34.5 35.2 


¢) 4) 8 16 
Rebbit No.l. Not han@le@. 37.8 37.5 37.5 37.1 


z 5S 16 
Hanfled S721. 35.1 37.2 37-5 


Hanéling, gentiy or roughly, of the exposed viscera for some 
time cause? an immefiate drop in tempersture of 0.4 C. to 3.0 Co, fol- 
lowe? by a rise to a temperceture from 0.1 C. to 2.0 ¢. higher than bee 
fore the hen@iing. The @ecrease was untoubte-ly 4ue to more fapif evap- 
eration with more exposure to the atmosphere. The succeeding increase 
was very likely 4ué to an increase? bloo* supply stimuieteé by the 
trsume. (Table XXV.) 


; Table XXVI. 
Comparison of the Tempersiures of the Expose? In- 
tesatine an? its Pxpose? Mesentery. 


time in minutes 


0 o ei 37 95 
Gepig No.l. Surface of intestine 30.5 Sl.1 28.9 27.0 24.9 
Surface of mesentery 33.5 32.6 30.0 28.9 27.0 

expose? intestines. 


Surface of mesentery . 
Centar of mass of 50. 
expose* investines 


0 9 

G.pig No.2. Surface of intestine 25.0 25.5 25.8 
27 <1 2 

4 5 


Rabbit No.l.Surface of intestine 52.5 34.4 351.9 
Suriace of mesentery 35.0 Oe 
Center of mass of 39.0 38.9 39.8 
expose@ intestines 


q 
4 
7 
; 
4 
q 
= 
a 
. 
4 
a 
q 
4 


Pesan sie 
Be 


When the intestinal surface was vet moist from the intra- 
peritone’:1 sect®stions its temperature approeche* that of its own mes- 
entery. At the same time the temperature in the mass of expose? in- 
testines was usually one or two @4egrees Centigredte warmer. Simulta-~ 
neous exposure of moist an?@ fry surf:ces of the expose’? gut showed 
the moist surface to everage about 2.0 CG. warmer. The ery surfece 
on the expose? gut was foun? to be cooler than the simultsneous tem 
perature of its own expose? mesentery. The @ifference was usually. 
1.5 C. to 2.5 C., but varie? as mich as 3.5 C. The temperature in 
the center of the mass of intestines outsi“e the cavity was 2.5 ¢ to 
4.0 C. (or more) greater tan that of the expose?’ mesentery; an? 3.5 
Os to 6.0 Cc. (an? sometimes more) greater than that of the expose 
gut. Likewise it was usucllv greater than the temperature in the rec- 


tum when teken at the same time. 


Table XXVilI. 
The Effect of the Temperature of the Surrounfing 
Air upon the Temperature of the Expose 
Viscera. 


time in minutes 


Se 10 «465 . 60 75 


 @epig "o.1.Atmosphere 28.2 28,3 2865 28.8 32.2 32.2 


oO 

02 
: . is a JIS SEIS 28.7 23.8 28.8 30.2 30.7 S2.2 
 ~—- Cater of intestines S108 31,0 30.9 35.3 35.1 34.5 
1S ee : Go a0. @0> 30 5.38: O34. 62 .% 82% 
 Gepig No.2.Atmosphere 27.2 25.1 26.3 27.9%29.1 26.8 25:6 26.5 28.08* 
ae Surfas of intestines 26.1 2662 25.6 27.9 26.6 x 20-5 26.5 xX 

«6 $1.8 


Cetter of intestines 28.1 27.9 2845 50.0 30.35 34.0 35 S509 
a7@ 187: 267 

24.8 25.6 25.6 * Lamp (heat) brought eloser 
25.0 25.8 27.5% **Intestines were justi haidkd 
x $1.5 33.1 


a o 5 20 85 95 

Gepig No.S.Atmosphere 2922 2802 28.9 26.8 25.7 *intestines just hone 
oy Sarfece of intestines 50.5 51-5 28.9 27.0 24.9% Aller very roughly. 
Carter of intestines 9565 xX 53.2 31.3 28.2 


Note the fell in temperature in this animal af- 
ter very rough handling compare? to the rise in 
temperature in the previous animal after gentle 
henéling. 


Table KXVII continue. 


@ iis ROD x: Oe 435 
Rabbit No.l. Atmosphere 28.5 29.8 25.4 244 
Surfeoe of intes tines 37.3. 34.4 29.1. 25.7 
. . 0 46 153 
Rabbit No.2. Atmosphere <x x 24.4 
. Surtees of intestines 28.9 2703 | 2501 
Omter of intestines %. 30.5 26.4 


The temper: ture of the surrounéing stmosphere exerts 2 cer- 
: tain influence upon the external of surface temperature of the exposed 
_imtestine. This surfece temperature’ tends to become the same as that of 
| the surrouncing sir if the teaper:ture in the mass of expose? intestines 
is mot too much higher or.lower. If a aqonsifereble mass of intestines is 
@xpose* the temperature of the external mass approaches that of the nore 
= i boty temperature. Hence if the temperature of the air is within two 
@F three (or sometimes four or five) degrees Centigrade of the sniwal's 
temperature the intestinal sut{ece temperature will be that of the 
Dole, ‘Wnan the 4ifference is greater the surfece temperature tends to- 
e YTaliel the temperature in the uaes of expoeed intestines. (Table XXVII,)} 


: Teble XXVIII. 4 
The Bffeet of Hot Wet Towels Place? Over The Expose Viscera. 


time in minutes before {-) one after towels applie?e 


-8 ee... 5 i307 15 2025 s0 3 
vig Nowle Towel. on Surtees 52-2 45.0 €0.0 35.0 40.0 45.0 MO BS 53.0 37.5 
ines 54.8 5449 55.3 35.3 35.8 35. : W083 2.5 55.0 35.1 
55.5 $5.5 S56 4 35.5 35.7 35.7 558 6.7 35.5 35.5 


| “15 0 #2 -65.10e* 16 20 
a pie No.2. Towel on Surface 2578. 35.6 32.6 26. 5 34.1 32.9 33.2 
‘Center of Out Bite Mass 0: Sio5 =X x x 2 35.7 
ter of Hisive linse oF tutestime 3.2 x 36-4 34.7 35.6 35.4 x 

0 

5 

& 

8 


: — to 8 #26 26. me 
pboit Nol. Rowel on Surface 90.2 36.1 35.3 36.4 36.35 35.8 38.1 
nier d& Gitsi“e Mass- of Intestines $8.5 28-8 38.5 35.7 3S. S9el 39.0 
the ¢ hsife Mass: of Intestines o9.8 39.7 39.8 59.8 39.8 39.8 39.9 


e | 25%* 30 35 40%* 
59.9 37.9 36.4 38.5 
39.5 39.5 39.2 88.8 
3969 39.9 39.9 30.9 


*® Hot towels applie? 
'** Hot celige ad reapplie/? 


Hot wet towels st temperctures not to excee? 45.0 CG. kept 
the intestinal surfece proctically up to the tempereture of the 
mess of expose? intestines. The temperature of the mess of exposed 
intestines coulé be raise@ small amounts, as 0.8 Ce. to 1.2 Co, in 
ten to twenty minutes. The tempercture of the mass of intestines 
remaining outside the peritoneal cavity was ususlly not raiseé oy 
er 0.2 C., but might go up to 0.5 C or 0.68 CG. if w lurge mase of 
intestines were expose* outsife the cavitv. The surface tempere- 
ture chenged quickly as the towels coolee ané@ were rehenteé ené ree 
@pplie; tie temperature of the external mass lagge? through a seat 
_@f somewhst similar changes. But the viscera insife he? = gra@ual 
tempereture increase, followec by e gre*ual tempersture éedline, 
(fable XXVIII.) 


Table XIX. 
The Bifect of Cool Wet Towels Place? Over the "xpose? Viscera. 


time in minutes before ané after towels applied 


-2 O* 2 5 10 14 19 25 
Gepig No.l. Towel of Surface aki 29.5 50.0 30-0 29.7 29.1 28.9 283 
Center of OQuwite its of intesthnas”*” 35.2 55.1 34.8 34.4 34.1 34.2 3B 
Center ¢ Insivehiess of IntestkegeS5.5 35.5 35.5 35.3 35.1 35.0 34.8 346 
el O* 2 5 10 15 20** 25 
Gepig No.2. Towel on Surfece SoeZ 25-0 55.2 26.0 26.3 2h4 BO 204 
Cermker & Guteice liass of bestzos $5.7 35.7 33.5 33.2 34.3 327 BS 335 
Ceter @ Inside lifes of Intestires S0e4 355.4 35.4 35.2 34.9 B11 MRM 3&1 


‘ «j Ox 
Rabbit Noel.Towel on Surface 3404 26.3 28, 
Gaier a@f Oisire ites df Inectims 38.29 39.0 38. 
Geter of Ingife les. of Inestims 40.1 40.1 40. 


“ 5 10 15% 26 26 
O 28-1 23.2 30.0 30122 
8 53.6 38.8 38.3 3533 
1 40.1 40.0 39.9 BBWS 
2 


-l O# S&S 39 . as 

Rabbit No.2.Towel on Surface 33.1 32.0 31.0 30.0 29.5 31.5 
Center of Quipite lie ff Destixe $7.8 $7.2 37.1 37.5 35.1 33.1 
Center of Imitelasd Hestims 59.9 39.9 39.9 39.3 39.6 39.7 


* Cool towel applie4 
** Towels remove? 
*** Cool towels reapplie? 


a Cool wet towels at temperatures not below 25.0 CG. lowered 
the tntestinal surfece temperature of the exgose@ viscera to which 
they were appliec. The actual temperature varie? with the tempe reture 
of the towel an@ the length of time furing which it ha@ been applied. 
Te usuel surface temperature chenge was an imuefiste temperature dee 
cline, folloe* by 2 rise as the heat of the viscers warne* up the 
towel. After this =cme ha* ben re chee there was a graducl féecline 
as the moist towek coole@ from eveaporetion an? cooleé@ the intestinal 
surfece with it. If the towel became @rv the viseersl heat then would 
reise the temper:sture again. The temperature in the center of the 
mass of external viscera wes usually coole? fown from 1.0 C. to 2.5 Cy 
in thirty minutes. The temperaturgeofthe mss of intestines yeS ree 
maining inside coole@# 0.5 C. to 1.0 C. in this seme time. (Table XXIX.) 


Cool towels applie@ to exposee viscera cause“ so very erratic: 
curve of the intestinal surfece temperature velues. This was usually 
intro@uce? by an instentineous sherp @rop followef by a slower retoy- 
 +ery<exten@ing over the succeefing perio of fifteen to twenty minutes 

as shown in Table XXIX. 


Table xXx. 
fiterneting Tempereture Changes after Applicetion 
of Cool Towels to Lxpose? Viscera. 


time in minutes after towels applieé 


ee . = 5 Gs 7 is 28 
ehit No.1. Towel surfece 26.3 = x. 2801 28.0 Zk B2 Al 30.0 
Gener of ites ff Qisite items S9.0 38.9 39.8 38.8 38.9359. BS* BS 38.8 
Oster of ides of insite Inectines 40.1 x x 40.0 40.0 @0 40 399 39.9 
oe o ¢& a & i6e 16 2 .26 &% 
bit No.2. Towel surface 3060 26.4 30.5 29.6 29.7 29.8 50.0 30.1 30.2 
ete of iiss of Guise intestines 58.8 x 38.9 x x x x $3.5 38.4 


2° 4 3 ra 4¢ 54 
26.0 x x pA x x 
eo 36.7% 36.8% 36.4* 36.2 36.0 


x x x x x x 
Oster of léss of Outsie Intestines 57.35 37.2% 37.1 37.14% 37.1* 37.1 37.2 37.2} 
: 53 6 6 63 8 1G 
= x x x x 
57-02% SI.2b* 37.3 S762% S7e1- 37 


bit ¥o.B. Towel surface O45 
>. 


x 
+ol* 


*® Wote change of direction of tempere ture from higher to lower then 
higher, an? vice versa. 


The cool towels appliee to the expose? viscera in ate 
Aition to the @ross chenges in surface temperature of the expose? 
viseern as just ‘Breviously shown elso cause? simult: neously fluce 
tuating curves in the values not only of the surfuce temperatures 
bene>th the towels but also in the temperetures in the center of 
the mass of intestines outsi“e of the peritonesl1 cavity. These 
consiste? of two to 2s mny as eight direction fluctuations, each 
renging in vwelue from 0.1 @ (0.5 ¢.) to 0.4 G. The echenges were 
somewhat 4ifficult to Aecipher because of their small amgiplitude 
an* short 4unetion. The probable explanation is that they were 
profuce* by vascular spasms which were inéuce4 by the coolness o 
‘the towels; the minute ¢ecreases in temperature following a spasm 
being superse“*e? by an increase in tenipereture as the speem was 
a. pri relesse@é allowing the freer influx of arterial blood. 


CLINICaL QBSERVATIONS 
A. In the SRMPATARS Room. 


In taking temperature Aeterminations at —_ operating 
teble we confirme? the fineings previously obtaineer with the ani- 

Meals in so fer as our limite time allowe¢. This is «2 fiel¢ which 

shoul? yiel@ fruitful results to further observations. 


Ghart A» 
Hernia and Hyéroecele Operetion 


Temperature C. 
8:35 Skin incision 

8:43 Subcutsneous tissue Vdexe Ce. 
8:43 Expose? testicle 50.9 G. 
6:44 Testicle replace? into scrotum 

8:48 Subeutaneous tissue O24 OC. 
6:58 Testicle witherawn for temperature Aetermination 35.4 Cc. 
In one instance in doing a combined inguinal her- 
nia an@ hyf@r0sele operation the temperature | af the surface of 
the testicle rose towar¢és normal 4.5 C. in fifteen minutes after 
it hae been repleced within the srrotum. The @ecrease? tempers~ 
ture haf resulte- following the incision, exposure, an? removal 
into opersting room atmospheric temperatures. {Chart A.) 


Chert Be 
Intestinal Resection. 


8:25 120 mg. novacsine. 

8:30 Incision. througi.left.rectus.guscie... 

83:36 Omen tum ee eee |: Ce 
8:37 Parietel peritoneum 


Chart B eontinuee. 
| 8:38 Jejunum, insiee abéomen, but exposed, ...+36.67 0. 
8:36 to aemovel of left one-helf of teeneverse colon ané 


9322 part of fescencing colon. 

9:22. Parietal peri toneuadigygel1 posteriorly. ...36. a Os 
9:23 CALLA, PINES eb OOK dinnd dk vccdcdsuedhhs4 Ge 
9:23 tee Poot tse sttevereerseesnee Bb « a Os 
9:24 Jejumum, of left upper quadeant, not 

previ eseay WNUEF Sooo ec Lccbckscancace eee Ce 


In this cese in which tempers tures were taken during 
an operation for intestinal resection it wes mote? that, as 
usual, those intestines well away from the incision an@ not 


expose? hed the highest temperature value. (Chari 3.) 


Ghart. Gs 
Cholecystectomy. 

83:33 Es Se en reer. | Se 

B334 Omentum, surface of scecewesccsescesssesdhs4 Os 

8:55 Subscuteneous fet in wall of wound? c2500+35406 Ce 

6:55 Under surface of liver = ae 6 eC A Rete CG. 

8:49 Upper surface of liver after oo: 20vauvr Pe. 
le dtd btethncc aw sn<akeunnsidweeconccshtcd Oe 

6:55 Exposed Liver surface cecscccsccessseeesSteO Co 
4 9:09 Subcutaneous fat, as above eceseceeoess4 O06 Ue 
GYs22 Skin after Operation esecsssecscecssesesoeeD Co 


\In am instance in which operation was performe? for 
cholecystitis the 4eterminations ree“ by o stufent nurse seemed 
to inficate a rise of temperature in the epzce between the liv 
er an? the 4iaphrsgm of 1.7 C. in the fifteen minutes elapsing 
@uring the removsl of the gallble¢4er. The operating light was 


‘focused in the-wound @uring this time, as usuel. In another 


cholecystectomy (shown in Chart C) there seeme* to be a higher. 
temperature in the region between the liver and the diapyragm 
than in the other tissues examiner. 


Ce rt D. 
Appendeciomv. 


11:04 Atmosphere above opersting tabdlescesceseed0e2 Ce 
Zi:04 Subcutaneous tissue warteasecessvessese satel Geo 
11:06 Caecuu, having been expose? for two minutes 
MABULSS cv veccvecesctsesevervessesessesadeed Cs 
Lilsi2 3 er ee rr a re ee ee eee eee Py as 


if NSYL: ANIA | 
tL LIBRARIES 


a 


ie, 


ee © 


Chart D continued. 


21:35 Parietal peritoneum, unexposed. ..cccceccccccsccsescesedte? Ce 
11:42 Subcutaneous CLSRD Ser cecesesecsecevsccsccesccsesececcdhed GC. 
11:51 Skin near WOU 5 6 oe Sb Shee ee civaecesiccocsecceccecesciccedbhed C. 
11:52 CHOOK se ccc scccccevcsscsecccesecsesseseccsccccsccesesessdigh Ce 
11:53 Left clavicular POZLONe ccccscccccesvesccccccccsscessse deed Ce 
B2toe Doraum Of right TOMbes ccc ccciccecicveccscccvecescsessccded Cs 
11357 Chest, MiGLINGscecesorccwesseessessescccessesesesesseedagd Ce 


In an operetion for appendicitis under general anesthesia, 
with the surrounding air definitely cooler than the bo@y temperature, 
it was noted that the tempercture of the exposed caecum sank ¢efin- 
itely and rapidly below the temperature of the incised tissues of the 
wouné's edges; an? these in turn were much cooler than the perietal 
peritoneum which ha? been unexpose?. (Chart D.) Although these tem 
peretures ere lower than the averege body temperatures (37.0 C.) 
they are yet higher than other bo¢y surface temperatures of this pa- 
tient. (Chart D.) © 


Chart 3. 
Prostatectomy. 


B:234 Subcutaneous fat of abdominal WOLle scecescessvecseseseessS6,0 Ce 


6/856 Surface of DLOSGO s sce cesse vs seeeecessscsccvssczessessvesdted Ce 


8342 Blse*“er mucosa COKE HE SEES Peer ESE VES EeEseresesessenessedbed Uo 
6:42 to Removal of prostate. 

9301 i 

93801 BES AASTUMUGS SEs hedecoce a cewsceececesssecccscecenececess deel Ce 
9313 Subcutaneous TObs cc es esses ereesecestossceecveseescessssabed Ce 


In @ one-stege suprapubic operation for removal of the 
prostate it was note? that the internal blader tempercture (mucous 
membrane) ¢ecrease@ 2.5 C. during nineteen minutes, the prostete hav- 
ing been removeé furing that interval. (Chart E.) 


Be On the Warés. 


 Degreeses in the intraperitoneal temperatures of two pa- 
tients o@ the wards following the application of ice bags to the abe 
domen were studied, 


Chart F. 
Ascites from Hep=stic Cirrhosis. 


Temperature re‘uction beneath parietes of left lower qua‘- 
rent of a male, age fifty-four yexrs, with abfominal ascites (hepat- 
ic cirrhosis). 
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Chart Fecontinued. 

time elapseé in minutes 
(37.0. 2 3 . su. 25 30 34 
37.7 37.3, S7-1 56.6 35.0 34.1 34.2 54.0 33.9 33.5 


The fizst patient was a male, age¢ fifty-four years, 
with marked abéominal ascites from hepatic cirrhosis. Follow- 
ing one of the paracentesis proceéures (through the mi@line 
q below the umbilicus) ea special terminal constructe partly 
out of a catheter (No. 12 French) was inserte’ through the 
cannula ané directed toward the left lower quadéfant. An ordin- 
ary ice bag with cover wis epplied. The intraperitones] be- 
neath the abéominal parietes was refuced 4.2 C. (37.7 minus 
233.5 Ce)» or 7.6 Fahrenheit, in thirty-four minutes. (Chart PF.) 


Chart G. 
Ascites from Cardiac Decompensation. 


ih Ae a ae Ra cat el ca ae dea Se ei ERS A 


4 
a 


_ » + .Pemperature reduction beneath parietes of right lower 
-quacrant in a female, age forty-eight yeers, with abdominal as~ 
-eites (cardiae @ecompensation). 


-_ « Be ce AO ab MO. Bae BM .. Oe 
38.2 37.8 37.8 37.3 56-5 34.8 33.7 31.7 30.8 30.3 29.6 29.4 


The seconé patient wae a female, age? forty-eight years, 
with marke? abdominal ascites following cardéise A4ecompensation. Here 
also following one of the paracentesis proce“ur es the special ter- 
minal was inserte? an¢ directe¢ towaré the right lower quadrant. 

The intraperitonesl temperature beneath the perietes was re@uced 
- 8.8 C. (38.2 C. minus 29.4 C.), 15.7 degrees Fahrenheit, in forty~ 
» six minutes. (Chart G,) 


SUMMARY 


| .. (1). The normal intraperitoneal temperature of guinea 
pigs an¢ rabbits verie? for the inéivieual an@ varie? in the ine 
@ivisuel in é4ifferent locations, For the @ifferent infiviAuals 
the comperetive tempersture changes were rather similar, 


(2). Colé, applied for thirty minutes or more by means 
of an ice bag, lowere? the subjecent intreperitone:l temperature 
an averege of 11.3 C. in twelve guineas pigs; lowere?@ the temper- 
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ature en aversge of 7.2 C. in six rabbits; an? lowered the temper- 
ature 4.2 C. an? 8.7 C. respectively in the two human subjects. 


(3). Shivering of the animal tended grestly to reduce the 
rate of fecrease of the tempereture. The tempersture actuslly in- 
erecnsed 2.4 C. in one case in which convulsions also interveneé, 


(4). Heat, approximately 50.0 C., applie? for thirty min- 
utes or more, by means of a hot water bottle, raise? the subjacent 
intreperitoneal tempereture an aver:ge of 4.8 C. in twelve guinea 
et an@ raised the temperature an average of 6.0 C. in six rabe 
bits. 


ss | $#H)}- Cole cause@ a grester decresse in intraperitoneal 
temperature below normal than heat @é@s above normal. Colé also 
proéuceé4ite change in less time, After a latent period of variae 
ble length both cold ané heat ha@e @ perio? of maximum chenge per 
unit of time, follewe? by a much smaller change per unit of time, 
The maximum 4ifference in temperature between the externel ané ine 
ternal surf«ce is theoretically 37.0 C. in the application of cold; 
an¢ theoretically 135.0 C. (or 15.0 C.) in the application of heat, 
Actually the éafference was not this great. 


(6). When the external col? was remove? the intreperiton- 
eal tempereture slowly approached towaré normal. When the externel 
heat was remove the temperature rapidly fell towerd normal, ané 

then more slowly sank below normei. 


(7). When the intreperitonecl temperature was below nor- 
mal the application of he t reise? the tempersture to normal in 
much less time then was then require? to elevate the temperature 
the seme number of degrees abive normal. 


(8). When the diathermy was applied through the éiaephr:g- 
matéc areas by far the grestest incre: se in temperature was in the 
esub-diephragmatie regions. In the pelvis ané rectum, especially the 
latter, the change was very slight. 


(9). With the diathermy applie@ to the hind lege the major 
temperature rise was in the pelvis and re¢tum, In the rabbits with 
a rapi¢ reepiratesg rate the subdiaphregmatic temperature rise was 
about as greet as there; in other animals the subéiaphragmatic rise 
was not nearly as grest. 


'(10). The discontinuance of diathermy when applied about 
the liver was followed’ by a slow but constent incresse in temper- 
ature in the pelvis an¢é rectum for twelve to twenty-five minutes. 
When diathermy was 4iecontinue* from the hiné legs an incresse¢ tem- 
perature occurred in pelvis ané rectum and at times a small increcse 
also occurre? in the subciaphragmatic region. 
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(11). Rough hanéling of expose* intestines ccuseé a @rop in 
temperature of these viscera; this was shortly followeé by 2 7ike 
to an even higher temperature. 7 


(12). Viscera expose? outsi¢e the abfominal cavity showed a 
fecrease¢ temperature compere? to the uneviscersted intestines. A 
small mass of intestines showed a grester érop in temperature than 
di@ » mach larger mass when exposed, provided the exposure 7i¢4 not 


last over sixty to ninety minutes. 


(13). The ¢ry surfece of the exposed viscera approximateé 
that of the surrounding air if the temper:ture was within two or 


‘three ¢egrees of the tempercture of the masse as a whole. If the 


éifference was greater the surfcce temperature tenéed to parallel 


the tempercture of the mass of exposed intestines. 


(14). Exposure of eviscerete4 intestines over a perioé of 
time, @especizily if the mass of intestines was large, cause? a de-~ 
crease in the temperature within the boéy cavity. 


(15). The expose? @ry surfece of the gut was about two @e- 


' grees cooler than the expose mesentery of the same gut. This ex- 


pose? mesentery was two or three ¢egrees cooler than the mass of 


eviscerated intestines. 


(16). Hot wet towels aided in keeping up both the tempera- 
ture of the intestinai surface an? the temperature of the mass of 
intestines to practicclly that of the uneviscerete? intestines. 


7 (17). Cool wet toweis lowered both the surfece temperature 
ane the temperature of the mass of expose? intestines. The temper- 
ature of the inside mass of intestines wes lowered 0.1 C. to 1.0 C, 


(18). Qolyet.twels applied to the surface of the expose? vis- 
cere caused a very peculiar curve ef temperature values in the 


‘m@aes of exposed viscera. Apparently this wae “ue to arterial spass 


stimulatee by the coolness of the towels. 


_ (19). At the operating table variations in intreperitonesl 
tempercture ané decre:ses upon exposure were confirmed in human 
beings. 


(20). Im one instance a testicle expose? less than eight 
minutes @uring a combined hernia ané hyérocele operation rose 4.5 ¢¢ 
when replaced insife the scrotum within the following fifteen min- 
utes.. 


(21). Im two patients with ebfominal ascites the application 
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of ice bags , the outsite temperature of which approximate? 10.0 C. 
to 12.0 C.,» reduced the temperature beneath the perietes 4.2 C. anf 
8.7 CG. respectively. 


CONCLUS IONS 


(1). The therapeutic use of colé applied to the external ab- 
éominal wall is accompanied by a @ecrease in the subjscent intreper-~ 
itonesl temperature. A decrecsed tempersture but of less éegreenis 
founé also in neighboring intraperitone:1 regions, — 


= (2). The therapeutic use of hest applied to the external ab= 
@ominal wall is accompanied by an increcse in the subjacent intra- 
peritones1 temperature. ees 


(3). Diathermy applieé about the diaphragmetic region would 


be quite efiective @uring an operation in mainteining intraperiton- 
@al temperature in the upper abéomenz ané to a less cegree in the 


lower abe omen. 


(4). The application of cold, hest, or éiathermy to the ab- 


@ominel wall is followed by @ change in the general boéy tempera- 


ture as evidence? by the changes in the more éistant intreperitone 
@2l regions an? in the rsetel temperature. The amount of change is 
influenced by the total bo¢y area which is contecte? by the ther~ 
mal agent, by the temperature of the thermal agent, by the length 
of time the agent is applied, and, especially in the «:se of dia- | 
thermy, by the 4epth of narcosis (light nercosis being accompanied 


- by 4yepnoea and « leessr change in temperature). 


(5). The tempersture of the rectum, both un“er normal con-~ 
@itisons an@ when unfer the influence of thermic agents applied to 
the sebeominal wall, is mrkeAiy variable when compare? to the tem- 
perature of the pelvis en¢ other regions within the abdcominal cav- 
ity. Hence the value of the rectal tempersture as an inéicator of 
the exact temperature within the ab@éominal cxovity, ané presumebly 
other regions of the body, is serioubly questione?.IIf, «es seeus 
at times, the rectal temper-ture represents a purely locel temper- 
ature determination its value then must be only suggestive rather 
than éecisive. 


(6). Sinee the reetel an? pelvis temperctures continu to 


‘vise for fifteen to twenty-five minutes after removal of the éia- 
_thermy applied about the éiaphragmatic region, we con assume that 
. greet reactjustments are tsking plece in the circulation, resulting 


in both the re“istribution of anf the releasing of heat, It is ine 
teresting to speculete upon the possible extermely high intr«per- 
itonesl temperstures that coulé occur with a patient in a Turkish 
bath or any thermal or electriéal contrivance for slevating the bo- 
@y temperature. It is possible that the intreperitonesl tempereture 


woulé be enormously higher than even the very high erel or rectal 
tempersture that could? be thus obtcine?.— 


(7). Exposure of an? moferate hanéling of the intestines 
for sixty to ninety minutes ceuse? no changes in temapercture which 
woul? seem to be @eleterious. Possibly this fact shoulé not be 
lost sight of in operations upon the ebéomen. 


(8). Hot wet towels are of proven value both in retaining 
the precticelly normal surface temperature an? the glistening ap- 
pearance of the expose? intestines, ané in meintaining the normel 
temperature of the mass of exposed intestines. 


(9). When cool toueks are once epplie?, if unfortunately 
they are the only ones to be obtecinee, they shoul? not be changed 
frequently, but penta be allowed to remain in situ as long as 


needed. 


(10). If intestines must be brought out of the abéominal cave 
ity it sppeers to be extremely important to have an afequate incis- 
ion, beceuse the partial oeclusion of the circulation from imacequate 
exposure profuces « marke¢ fecrease in tempersture, 
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